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• MOTICES* 

^docnmenthaso — Wc^S^,— ma) . n o.,nec tlhe oH siM , 

pre . C i S . e .' y s 'hows the word which can no. be translated. 
l^cSgs.anywotdsatenot.ranstated. 



CLAD^S" 

semiconductor dev ce >n fjSo Xdin the electrode on the front face of an 

semiconductor device section. semiconductor device according to claim 1 

[Claim 2] Tl ; e resm-seal surface device being exposed to the outs.de of a 

characterized by the rear face _of a semtcon djrect ^ ^ 

resin. 



[Translation done.] 
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* NOTICES * 

» is not responsible for any 
:*r.«.S ^ use of this transition. 

Xo-en. has been translated by compute, So the translation may no, reflect the origma, 



PS5 sUs Ihc word which can not be translated. 
3.L, the drawings, any words are not translated. 




Iff trial APP^cation] This invention relates to the surface mount type semiconductor dcv.ee by 
which the resin seal was earned out. 

[00021 . .w.r^aiiv m the interior derivation lead 6 of direct by 

Description of the Prior Art) J connects * etnea ^ V 10 lh ^ ^ the intemal derivalion lea d 6 

he connection electrode called bump 4 , ft a ^f^Xthe die pad 2 of the leadframe made 
by the bonding wire 3 as a sem>conductor chip 1 is came n t P Wc }) as , 

rid. the metal (0.1-0.3mm of board ^^1^^* rir L ine 10 in the cross section of 
former and surface mount type ™™^££^ n ^whTlOB^nd after closing these 

— d — lead 7 - d the ex,emal 

Strode 8 arelent and formed in a in , soldering paste 13 or 

[0003] And as shown to drawing 1 I A in = a side evat.o , ^ ] ^ 

B, it solders by being immersed in a solder tub. mentioned above Since bending of 

[0004] However, the surface «ount tjpe sem.(»^ucl« ^ lhc outside of the 

She externa, derivation lead 7 an the ex emal electrode amed o* ^ ^ ^ 

sealing agent 5 shown ,n drawing 1 0 A and B ^ According ^ tive diagrani 0 f 

process tolerance, and the outs.de dii^on of the inferior 

drawing 12 A As shown in the variation of the pos.iior oi in nc g semiconductor 
surface of tongue ;0 f the -^-tro J^^ f ^ g „* of fl* external derivation 
device, and the plan of dBSK^ B. it i s «*y » P become a cau$e an(J , SU)table 

lead 7 to a longitudinal direction an £ ^ "^'^^^ substrate mounting. Or the 
surface mount becomes impossible the time of the aoov menu 

technical problem of it becoming ; impossible lo ^ '^^^S^ device currently 
[0005] Then, in order to cancel this techn.es problem l,k 0* se^con _^ ^ ^ ^ 
indicated by JP.3-3354.A shown in drawing, 1 3 in the externa ™™ • { 
the base of a sealing agent 5. and the configuration which drew ,n parallel *ith 
proposed. 

KL(s) to be Solved by the Inve ntion) by ^SSSSS^^^ 

thin as much as possible and h h, a . 

size of the semiconductor chip by which the size of a sealing agent ,s earned '^"^^fo; 
•now. and the thin shape semiconductor device 1 .0mm or less has been put £ ,n ^ ^ 

thickness However, in such small and the thin shape semiconductor device l >^ l ^ c ^J ,Cn 
that a size, and about [ becoming large far from a semiconductor chip -size ] an hickn ss w . 1 
become thick occurred in a configuration which is indicated by JP.3-3354.A shown in 
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^SSSSESKK* 

, T^f- since U- — , surface tlZ, of 0 

semiconductor device can be made thin. 

^toe-^h^ickness of 0.1£3mm. . connect le tn g wire 

which a semiconductor chip 1 and a ej ^en SrawingJ B shows the 

J3 has structure which earned 7jJ„e,ar chip 1 and the internal 

example with which it is made to connect elcctncauy a advamage thal th e electneal 

Sion lead 6 by the bump h»m. Jjr y • *«^ f ^ smjcture top sealing agent 5 from 

installation by the bump 4 can make still I smaller in thickne ss of the resin of he 

Z electrical installation method by the bond ng * r sine ^ ^ ^ ^ ^ 

^ "* - 2 ^ limC ° f ' r£S,n 
Po] The creation method of the semico^ 

using he cross section of dOSaDft-2 and dra^ngJ ^ derivalio „ lead 6 connects 

the 1st creation method. As shown in J^JSon lead 6 with a die pad 2 by the 

electrically the semiconductor chip 1 and the m emal den at ^ ar by ^ 

bonding wire 3 after laying a semiconductor chip 1 using ; the an<J ^ ^ , t 

mShod as usual. Next, the sealing agents 5. sw* as an ^^ o{a scmicon ductor device, and 
made the configuration which ^. off ^^^Ming nature at the time of performing 
is shown in drawing B. Then. ,n order tc," ^« *e ^ *. plaling 9 of solder etc. to the 
substrate mounting, it becomes like to2£U*2 : Cb g> * S excC ssive ponion of the outs.de 

portion which the external electrode 8 exposed »• ^ , d U e J£. ,l which waI able to be done is cut 
of the external derivation lead 7 of the «em.condu :tor dex .« h ^ D be 

using metal mold etc.. the semiconductor creation method. After laying a 

obtained. Below, ihe cross section of df^^P'"", * crea tion method, it becomes the 
semiconductor chip 1 and connecting electrically like tne i wWch has a 

configuration shown in drawing 3 A by Panning : Conductor device of this example 
cavity (*••••*♦•) only in the upper surface. Then the sem«cono ■ oflhc 

shoJn in drawinQ B is obtained like the 1st creation c.He/deburring • • 

sheathing plating 9 and the external derivation lead 7 A no s ; P ^ barricade at the 

by high-pressure water etc. is needed before B'v.ng sheathing p l.l. plaling 0 

time of a resin seal etc. may have adhered to the pen on *h.c h 8 - ke lh£ , st crcall0n 

in the case of this creation method, the work of shaving off a st.U 
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UnA is omissible. • h in drawing 4 . AHhough noi structurally 

n» elh °, tL cross section of the 2nd example S sno*n n 2—*- 2 whjch bys a 

[00H1 with the is. ^rcc operanonsih eh ckne » offte o^p micronl eters) 

Conductor chip, and the f extent, eteuode J com « o f x a*^ ( ^ 

sem l rVors such as copper foil. The structure 01 k compared with the 1st example ). 

^"SS of micrometers thickness of . sem,o n due o r P ^ through 

T Iver since the rear face of a sem, "^ e °X P ing casy l0 miss the heat generated from a 
^° r T or a metal part, there is also an advan age of be. ngc as> Qf ^ 

SSSSr device, after substra ^^^^ using the cross section of drawing 
em conductor device of this 2nd example bnefl> P ^ ^ lhjn d 
5 Although a leadframe .s used n the Is J X "J. Me which lhc hole opened part.ally as shown 
Lh as copper foil, on the films 10. such as a poi ym dcrivation lea d 6, and the external 

n UC drawing P ? A by this example and a die = prf 2 > «,mem j . $ ^ jn the vvith .... fi «m 10 like 
^ing 1 1 are formed- it electrically, and if a resin seal and sheathmg 

the above-mentioned method, and ' con " e h , h h s lhe cross sect.on in drawing B 
Dialing 9 are given, it will become the structure ^ h.cn ^ siructurc Qf ^ 

Sfnnore. if a film 10 is «^jg^ U ^l 10 is exfoliated on the outside of the 
example as shown in ^^.fj^"^^ to make thin beforehand external wiring 1 1 

fhe p,an of D 50 that 3 pon,on 20 

«S conductor may cut ^^ane^usly ^ ^ 3r(J example it has the 

[0012] The cross section of the 3rd I example is semiconductor chip 1. Although 

films 10. such as a poly.rn.de. under the die pad 12 % m y ^ Qnly ^ part of the 

Sere are not an example mentione abos e and ehangmg^p ^ ^ ^ e 
thickness of the external electrode 8 has W * g of substrate mounting in the case 
external electrode 8 used as a ^ f [" *« e J™jS Cleaning effect of the flux after substrate 
of this example, there ,s an »J v «^*^il£lly connected with the rear face of a 
mounting. Moreover since there is no P^etoW. y ihere ^ ^ or an 

semiconductor chip 1 in the center of » «™~ nflu J h gcnerat ed at the time of substrate 
advantage that there is 2 exists has explained by this example, 

mounting. In addition, although dra* »ng *h« ad a p ^ metho(J of the 

on the occasion of operation it is not no ^^J^ed using the cross section of diawmgj . 
semiconductor device of the 3rd i example s bnefly exp a * rf on the films l0 , such as a 

In the 3rd example, thin conductor s. such , « , eoppeno ■ die d 2< lhc inlemal 

polyimide which the hole opened ^^^^^^^ the structure which shows 
derivation lead 6. and the external w.nn 1 1 « chj , is , aid in the film 10 to which 

the cross section in it at dffiUDtJ B when ^^J^to* ft connects with it electrically and a 
this conductor was attached like the "^fce film 10 of the semiconductor 

resin seal and sheathing plating 9 are W^J**?"^, V ecom e the structure of this example 
device circumference is exfoliated giving heating ^etc . t * H * , ^ , , of the 

as shown in drawing C. In addition. ,t is good ito .make dun ^eforen ^ ^ ca5e . fi,m 

outside of the external electrode 8 l.ke the 2nd example, so that ma> 

10 is exfoliated. section is shown in drawing . it is 

[0013] Furthermore, as the 4th and 5th examples. a$ i cross 'section ^.^ ^ 

created more easily than the example which has ^^^^exmpk. although the 
arranged the external electrode 8 doubly. In the : ca« ^of the stni ^^J^ exa mple. 
size of a semiconductor device becomes some ^ ha V ,a ^°J" de , v lhere is an advantage of being 
since the interval of external electrode 8 comrades >s mad le * ,,de > there S 
hard to generate the bridge (inier-electrode short-c.rcu.t) b> the solder 

mounting. section of drawinc 6 as the 6th 

[0014] Moreover, it sets in the 3rd example shown .n i the cross cct^ ol rcsjn 
example. Since the field which minded the rear- ace ect - « ^ ef ^ comp)etcd 
material other than sealing agent 5 by remox mg the mm i u in 

10 '01/2 003 

htin://ww*£ in,-.! .wco in cd-h:n tran »cb cp cue 



fl * Invention, Since. he sear f^ 
[Effe et of the. toNcn" J 5emic o„<luctot dev.ee. wr* can be offered, so thai 

clearly . !(r.4d also aboul thickness. 



[Translation done.] 
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flcaBK£»T. 

[MM 2 ] ***** 0«BaW***V>H«Jt« 

t^* cttmimftni i E«©*n*jt*B* 

ga¥*#8B. 

im** 3 1 **#**©*»«** v>»it±*B« 

*jl*B*ira¥**BB. 
[»«©»«*««!] 
[0 0 0 1] 

[&*±ofiJEtt»] £©B*ttifB»±snfc«B* 
BB¥**BBKBT*t>«re**. 

[0 0 0 2] 

t«*<&S:ffi] se*. ^m^ss¥«*s««h i o \z 

*0>— «0>BBHT!«"f«k3l;:. &* (M*l£ 4 2* 
N 1 /F eftit, fcJPO. 1-0. 3mm) TTtfc 

y - f ? u- A<&y-r ty f 2 ic***^? y 1 £»* 

U hi o Aic^-f^c >^7-T^3iC«t 

Drtsswtbu-F6ic«»»»c»«rr*A\ **v>ttB 

oT*«rt«*UU-F6K:««»lC*iir*. *L 
^S8*W'J-F7*J:t/^««*8Srm3IO^tt»C 

[0 0 0 3] f IT, HI 1 AKBBB"C***3K* 

1 1 B \Z7jk? cfc 5 Id. SB 1 2 ftftftM 1 4 * UT 
**. £nfc*B*»B¥*fl«B*ttfi*fc*bT« 
**. ^OMl 2*. Bl 1 ACD^K^ffl^-XF 
1 3CBJHU&MCI*. »«**V>tt»n»ft2lC* 
DlJD!»L¥EBWt"r*. HI lB©«fc3K8WW» 

i4^ifc*$i:ii *H«K:BBLT*BfW* 

[0 0 0 4] LifcUfctfS, Mfclxfc«B**a¥** 
BB1*. 01 OA. B JC«T»it« 5 0>flBK*SV>T, 

y— f 7 43«fc w«iif 8 zmmx lth* 

OAKIiO, HI 2A©*BBK***«fcSfc. ¥*#8 
BOttihtt 5 <&j£ffit::flT*ftffl«« 8 COTBCOK^^ 
AottBO/^C^^^JitfMi 2B©¥BBK*"*\fc5 
\Z, «^^on«WaU-F7*<fctX^fi6«a80« 
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2 

ft < ft * 3 BB**5B£ L ft. 
[0 0 0 5] -tdT, C©BB*WiBT*fc»* HI 3 
JCSUfcWB* 3 - 3 3 5 4*MiBKB*3*VC^** 

mr. ^oBBfcatff»cwaLfc»**«aB*nT^ 

[0 0 06] 

[B9W*ftL«k3fcT*BBl ^C^T- ifi¥. ** 
*¥*#£Bt>T**£t**aft. BSMfc*tt^*J:5 

fc % *»fel. 0mmaTOBa***M6B««««fl:S 

nT*r^s. u*»u c©«k^a/ha» nm*m&& 

BC*l>?. W*OHl 3»C^T»B¥3-3 3 5 4^ 
»«fcE«*nr^*J:5ft»«TM:, *££*>¥*# 

*\ »3t>*<ftoTU£5<h^5«Ba<B±Lfc. w 
0>89§te. »««Bo«»**t»ttMX»©/t^y** 

KiLT*«*£«^fta<£> u*tu /haft. »aftnj 
Bft»B#±*H*ifea#*#iSB£««-r* z t* b 

[0 0 0 7] 

[*B£**t-*fca<Z>^8] $fclC»^fc<fc5ftBB£ 

K«B*n*rt«BfflU-F«>BB*. ¥*#£fico* 
[0 0 0 8] 

[«£»] Lfc#oTCOBWOBB«±aB*BB** 
#gfitt> rtBBBBU-Fi^/ly FWB-¥Bfc* 

7 -r + « s v> tt/t > *k <fc o ffifit $ n* ft s&* 

HI «J - F©BB**«W*BB«>*M«fco«««ailW» 

y * ^t/Jns < r * c 

[0 009] 

[«Bfl] £4T, c<D&mv>&temomi&2t±&R&& 
mmommwz*?. *t. hiaii sso. i- 

0. 3mmOU-H7^©^^y F 2 lC*»»y 
y^ltliU *B*^y^li«B*«^»«B8t 

ft*rt«»uy- f 6 ££#>5V >^ i 7-r^3r«^ 

0*5. B1BWU H«eVB»^^12:MS«Uy- 
F6 t*/t>^4Tft««lC»««1trv^Bfta 
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3 

£ $ £ 2 6 K/h 3 < S £ ^ 3 *J/&#fc<6^ U - F 

[0 0 1 0] « 1 0£&M®¥BfMB®fl*£#&tB 
2, B3®KBB«tifcn:B*£n«'r*. £T* tBl 
aflsjS#tt£B2 0«BHTRW-r*. 02 AlC^Tcfc 
•3fc. B*inB©*ttTy^tyF2fcrtBBffly- 

vzfit ft&mto u - f 

6 ££#>x>< >£f»7-f -V3 fc± QBftMICtttt&fr 

f*. *UT, W#«|C!)IMtM«M0«0IB2 
BIC*1-»ttKT*. £«*££fT3B<D¥E 
ttttttft±<r*fcftfc* *»B«8<&BtfiLfc»#lC 

0rtB©*#*«»**«tt£*B*>TWBT*i:B2 

ttd:n«lC. ¥W***:/l*BBLTBaMfc»»U 
&B. hgfflCCO*** bf^w (BOB*) 
B»»lt£fr3£fcK:J:D. H3ACw-r»«ta*. 

»l(DfMS#S£:H«lC, W^9^W 
»«BfflU-K7<D«B*ff"3Ctt:J:0. 03 

-r**Bw©¥»#»BM»&n«. c©#j**t6o« 

BB#±B0/tUfc£#rtB***9*B*3fcL 
9 $ STT W! \Z »EE*ft if IC «fc * /t »J «t D £ U 3 tMSBtf 

emttt*#* si 3 fc«^»ihBB* 

M0**fc^3fl*tt*BT**. 
[0 0 11] B4lcS2 0«BMa*HeH€;K?. Bifi 

* y 7&mwr z y-i n ? f 2 tmff bs 8 0* * 

tfBBfcSflMMNcB^ (ttl 0-3 0 am) 
feESnr^-S. *BB«0B»ttB10BBBK:ifc'<¥ 
B*BB©»**BHamt>»<**C£]OTrBi:fc 
ft. *fc. fWfy^lOM*. BBfc&»tt6B 
«»€r*l/Tn«JCBffll/T^*«ifii:«fpT^*^> 
BAI»ir¥B»BB^6B£rftB« 
BtfL*T^fcV»3«jftfc**. ca>S2«>BBBG>¥ 
B«SB^O^B«B 5 0>KBB£ff»TBWiaRH 
?*. MiBLfc»10*B«Ttt. 
fflf***. *BBB"PttB5AK:*-rJ:5«:B»ttK:^ 
0Mv*fc#»M5 Hfc£0>7-r;PZ>i 0lc«fBfci:tf>S 
^»#€r7 5*-htry-f/Vy H2, flBBffl U-F 
6*J;tfftffEBl 1&K&U C<Dm»m>1t7<()l 
A10II, B»0tftt£HBfc*W**v7lM«L 
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4 

T«»Blcattftff». BB»Jfc**l»WI****« 
ffiT£0 5BI;:^tDtfM0£^TBftl::ft*. SSIC, 
■ia^tll/ft^S^-fMl O£iflBf*£:05C 
IC^r<fc3fc*£»«OBifi£ft*. **B«fc 
ffli^n*ft»tI8o«m:. 7^;pai o^fflBT 

C, 0 5D<D¥-WmZKLfZ£o\Z9Ymnm\Z&8L2t\ 

[0 0 12] B6IZ»3 0BB«©KBHS*T. B3 
10 ©Hll«Ttt*»#^y^l*«Br*y-f/^H2a> 

Tic* 'Ms vizE<oy><)Vu \ o&*rr*. -tone 

ttttBLT*&BBB£B*>*fcw^&^ *£JK 
BOB*. »B*B»©«B«»&**rt«BB8 0>« 
B«BSic»U. *»BB8©B*©»*IttBv>ij:5 
ic7*;w>i oat»*fc«>. BBBBB07^y»xo 

y 1 (DBffit«a«nr««$n*«» 

tfft^CDT, S«BBB£B*T*->3-h*£©** 
*€ito&>fcv>fc^3«At>**. ft*. **«BT« 
a? 9<iny F2)WMET*BTRBLT#fc0i. £B£B 

fcBB0ffB#tt*B 7 ©BHBSBHTBBfcKWr 
S. »3G>BB«-Ctt. H7AK**\fc3fc»#WWt 
0B^fc#lK5 HAd:<D7YMl O££Bft£0>B 
Dl#$7 5 *- h LT^ /I * F 2 , rtSBBfflU-F 
6;feJ;lW«EBl lfc»BU d©B#©ftV»&7-f 
^MOIC, B»©*ttfcWBK:*B**y7l*BB 
LTBBBfcBttfcm*. BB*ih«£l0l4l*9*9 
fcB*£B7BIC*0BW£?K"raiSlwfr*. *SIC» 

j» UDB*e&«bft^6*»#BBH5a©7^;^i o* 

B2 0BBB&RBI^fi«B8^Mlonse 
Bi lft* yj)Vlx l 0&BBT3B, «Wft^r^<fc 
5IC»6*i;*B< LTi5<<i:<fcVi. 
[0 0 13] $&tC, »4*J:r^B5 0BB«tbT, 
HSJCBffiBft^-riilC. ^«««8ft2filcEBL 
fzm&b* BBLT#&BBBJ:D«»ICffBSn*. 
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Abstract of Japanese Patent Office Gazette 

No. S60-195957 



LEAD FRAME 

Inventor: Tanigawa Takahiro, et al. 

Applicant: Hitachi Ltd. 
Filed: Mar. 19, 1984 

Disclosed: Oct. 4, 1985 



PURPOSE: To improve the contacting property between a lead frame and a resin and to 
enhance the sealability and the reliability by stepwisely forming the side of the lead 
frame, and increasing the contacting surface with the resin. 

CONSTITUTION: Projections 8, 15 are formed on tabs 4, 13 of a lead frame, tab 
hanging lead 5 and the sides of leads 6, 14. The projection 8 is formed by a suitable 
method. The lead frame 12 is, for example, composed of 42-alloy. A semiconductor 
chip 9 is formed, for example, of silicon single crystal substrate, many circuit elements 
are formed in the chip by the know technique, and one circuit function is formed. A 
resin sealer 11 is formed, for example, of epoxy resin, and molded by a known transfer 
molding method. 
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TITLE: SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 
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ABSTRACT : 

PURPOSE: To make an electrode terminal not to come off due to 
external force 

and thermal strain by providing the end surface of a lead frame 
substrate with 

a stair part having more than one step and performing molding 
with sealing 

resin in a shape of covering the stair part. 

CONSTITUTION: An IC chip 16 is mounted on the other main surface 
14 of a die 

pad 11, and a pad of the IC chip and the other main surface 14 of 
an electrode 

terminal 12 are bonded with a wire 17 so as to be continuously 
molded with 

sealing resin 18 on the almost level with one main surface 13 by 
a transfer 

method so that the electrode terminal and the main surface 13 of 
the die pad 11 

may be exposed. At this time, a stair part 15 provided on a lead 
frame 20 is 

also covered with sealing resin 18. Thereby, a reinforcing bar 
19 exposed to 

an end surface of sealing resin 18 is also of the same projection 
type so as to 

force Very strong structure against coming-off even to external 
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